Abstract. An interview based questionnaire survey was conducted on 31 goat properties in New South Wales (NSW) and Queensland (QLD) in 2013. This study has gathered information on goat herd management, reproductive performance and animal health, and has identified constraints that may limit goat productivity. Producers from high rainfall regions reported having full blood Boer goats for stud breeding. In contrast, producers from pastoral regions had rangeland goats and Boer-cross goats. Overall, 87% of the producers identified a natural breeding season in goats and 61% separated kids from their mothers at weaning. The weaning age varied between 3.0 to 6.0 months. A total of 52% of producers castrated male kids. Only 10% of producers used ultrasound to conduct pregnancy diagnosis on their goats. The reported pregnancy rate was 60% for the Pastoral regions and 94% for the High rain fall regions. The average prolificacy was 1.4 kids/doe and the kidding interval was 12 months. Overall, 68% of producers fed their goat herd with supplements, with the exception that most producers from western NSW and southwestern QLD did not use supplements. Producers considered gastrointestinal parasites (61%) and body lice (48%) as the main diseases associated with their goat herds, although only 52% mentioned drenching the animals with anthelmintics. In general, properties in the pastoral regions showed low pregnancy and kidding rates, early age at first mating, 2 high mortality rates, poor performance of Boer bucks and lower weights and weight gain than properties in the high rainfall regions. The survey has highlighted areas that require further study to validate the observations of producers, for instance, factors that may be limiting the fertility of Boer goats in rangeland environments, the incidence of diseases, the use of Kidplan ® and management strategies to improve goat productivity.
Introduction
The economic importance of the goat industry is increasing around the world and this dynamic sector may prove to be a new lever for agricultural development in the 21st century (Boyazoglu et al. 2005) . Australia is the largest exporter of goat meat worldwide, exporting 31,700 tonnes of meat and 75,100 live goats in 2013-14 (McRae and Thomas 2014) . Meat goat exports from Australia were initiated in 1952 (Restall et al. 1982) , but producers in the pastoral regions are still conducting opportunist harvesting of goats and they keep few records related to their property (Nogueira et al., 2015) . According to Brice et al. (2012) little is known about goat production systems and productivity of rangeland goat meat enterprises in Australia.
The goat herd in Queensland is estimated to represent 12.3% of the national goat herd while the New South Wales herd represents 73.8%, and together these two states represent 86.1% of the national goat herd in Australia, with other states and territories making up the remaining goat numbers (Pople and Froese 2012) . A survey of the meat goat industry in Victoria, Australia, showed that the three main animal health issues identified by commercial goat producers were: internal parasitism, low fertility and Johnes disease; and the three main animal husbandry issues identified were: kid predation, fencing security and kid growth rates (Ferrier and McGregor 2002) .
Previous studies on goat heath showed that the prevalence of lymphadenitis in Western Australia was 7.8% (Batey et al. 1986 ); enterotoxaemia throughout Australia was 1.4% (Uzal et al. 1998) , caprine arthritis encephalitis in New South Wales was 59.7% (Greenwood et al. 1995) and coccidiosis in South Australia was 97% for the domestic goats and 3% for feral goats (O'Callaghan 1989) . However, little data appears to be available regarding goat enterprises, animal health and reproductive performance within Queensland and New South Wales. For this reason, a study was designed to survey farmers' knowledge and practices on the herd management, which includes timing of the breeding season, kidding, weaning, culling and selection, animal health, nutrition and genotypes utilised by meat goat producing enterprises within Queensland and New South Wales. A companion paper to this publication has discussed the management of pastures, stocking rates and markets of meat goat producing enterprises (Nogueira et al., 2015) .
Material and Methods

Survey design and structure
An interview based questionnaire survey was conducted on goat properties located in Queensland (QLD) and New South Wales (NSW) during 2013. The questions were related to the period 2012 to 2013. The questionnaire consisted of 106 questions and was designed to take an average of 2.5 hours to be completed. The majority of the questions were in a multiple tick-a-box format, which were modified from a previous beef industry survey reported by Bortolussi et al. (2005a) .
The survey was conducted via face to face interviews where one or two authors visited meat goat producers and completed the questionnaire with them. Goat producers were the owners of properties that derived substantial income from meat goats. Face to face interviews ensured a consistent approach and interpretation of the questions and high response rate. The template questionnaire and methodology for this survey was approved by the Human Ethics Committee of James Cook University (approval number: ID H4415).
Survey validation
To manage the quality of data collected, most survey questions were crossreferenced where responses to a particular question could be cross-checked and/or validated by the response to a previous or subsequent question (Bortolussi et al. 2005b ).
In addition, there were some follow up calls or emails after the survey was conducted for clarification of responses. The questionnaire was tested with four producers prior to the survey and a revised questionnaire was then used with the wider survey group. On most properties, an inspection of pasture and herd management was conducted with the authorization and presence of the owner. Inspection of the pastures and herd validated some the responses provided in the questionnaire.
Survey population
The survey was carried out in Queensland and New South Wales, and involved owners of 31 properties that derived income from goats. Meat goat producers were recruited non-randomly through direct approach and local networks. The sample frame comprised farmers listed by the respective state government extension personnel, the investigators personal contacts and the Australian Boer Goats Breeders Association. The producers were screened to include only commercial private goat producers and corporate companies. Those willing to participate in the survey were then included. The first contact with producers was done either by telephone or email when the purpose of the survey was explained. Seventy-four percent (31/42) of goat producers approached were willing to participate in the survey. Taking part in the survey was voluntary. They formed six clusters representing the major goat producing areas in Queensland and New South Wales (Fig. 1) . The properties were clustered according to proximity and labelled as regions 1 to 6 (Table 1) . 
Definition of terms and parameters evaluated
'Pastoral regions' refers to properties located in western NSW and western QLD (Regions 1, 2 and 3), characterised as an arid environment (130 mm to 500 mm rainfall).
Livestock production from pasture (extensive grazing) is the main source of farm income.
'High rainfall regions' refers to properties located in the eastern NSW, eastern QLD and far north QLD (Regions 4, 5, and 6), with an annual rainfall of more than 600 mm. These properties are smaller, and livestock is raised under an intensive grazing management system. 'Does' refers to female goats; 'bucks' are male goats; 'kids' are newborns or young goats; 'maidens' are young female goats and 'wethers' are castrated male goats. 'Pregnancy rate' was defined as the number of does that were pregnant/ total number of exposed does; 'kidding interval' was the period between two parturitions; 'prolificacy' was calculated as the number of kids born/ number of kidding does. The 'kidding rate' was calculated by (number of kids in the herd/ number of exposed does) x 100. 'Breeding season' was considered as the natural period where does regularly enter oestrus and are mated with bucks. 'Mortality rate' was the number of dead goats/ number of goats born.
'Full Blood' refers to Boer goats originated from fully imported bloodlines and pedigrees can be traced back to South Africa herd books. 'Kidplan®' is an Australian database developed to select animals using estimated breeding values (EBVs) and customised selection indices that help producers and breeders assess their genetic potential (Ball et al. 2001) . 'Estimated weight gain at weaning (g/day)' was calculated by subtracting the bodyweight at birth from that at weaning and then dividing by the age at weaning (days).
Data analysis
Data were analyzed using Epi Info software (Epi Info 7.1.1.14, USA, 2013).
Descriptive statistical procedures were used to compare surveyed regions. Data is presented as mean and standard deviation, frequencies and cross-tabulation tables.
Overall percentages were calculated by the number of properties in both pastoral and high rainfall regions showing the characteristics divided by total number of properties (n = 31) and multiplied by 100. The data expressed as percentages were compared using the Chisquare test. Differences were considered significant when P < 0.05.
Results
Records from goat production
The questionnaire survey found that properties located in the pastoral regions had few records on animal performance. In general, only seedstock producers and commercial breeders kept records on goat production and information about goat management.
Overall, 97% (30/31) of producers reported keeping stock records. However, the two records they kept were the 'stock numbers' (97%; 30/31) and records from 'sales or kill sheets' (87%; 27/31; Table 2 ).
Goat breeds and body weight
Producers reported the existence of the following breeds: Australian rangeland goats, Boer (White and Red), Anglo-Nubian, Toggenburg, Saanen and Savannah. All the properties located in the pastoral regions had rangeland goats and Boer-cross goats, while properties located in the high rainfall regions had full blood Boer goats for stud breeding.
Breeds other than rangeland and Boer goats were kept by 35% (11/31) of producers interviewed. Producers reported introducing Boer goats into the rangeland goat herd to improve body and carcass weights. However, some goat producers from rangeland environments reported a lack of satisfaction with the use of Boer bucks on their properties. These producers stated that full blood male Boer goats had a poor reproductive performance when crossed with their rangeland doe herds. Only 35% of producers evaluated the body condition score of the animals and this was usually a casual evaluation as "Good" or "Bad". The pastoral regions recorded lower live weights for mature (3-yearold) breeding does and bucks compared to the high rainfall regions (Table 3) . 
Breeding season
Goat producers were asked if they saw a natural breeding season in the goat herd.
Most of the producers (87%, 27/31) identified a natural breeding season in goats to occur between December and May, and the non-breeding season between June and December (Fig. 2) . The landholders also reported that does start showing oestrus and conceiving within a short interval after rainfall that is sufficient to facilitate pasture growth in October and November. One producer also mentioned that his goats did not have a breeding season on his property.
Only the stud breeders (45%; 14/31) reported a controlled mating season. These producers segregated female goats from bucks during the non-breeding season. A total of 71% (22/31) of producers reported that some animals within the herd (bucks, does or kids) were segregated from the rest of the herd, but did not specify the time of year when segregation occurred. 
Survey regions Months
Liveweight and weight gain at weaning
Birth weights of kids were less in the pastoral regions than the birth weights of kids in the high rainfall regions (Table 4) . Overall, 61% (19/31) of the surveyed producers weaned their goat kids. Although all the producers from high rainfall regions weaned the kids, none of the producers from south-western QLD and only 22% (2/9) of producers from western NSW weaned their kids. A total of 52% (16/31) of producers castrated male kids between three and four months of age (Table 4) . On average, the reported weaning age varied from three to six months and weaning weight varied from 17 kg to 25 kg.
Although weaning weights were similar between regions, the age of the kids at weaning was greater for the pastoral regions at 4.5 months compared to the high rainfall regions of 3.2 months (Table 4) . The pastoral and high rainfall regions targeted similar weaning live weights for kids at approximately 25 kg. The calculated weight gain at weaning varied between regions, from 105 g/day in central-western QLD to 204 g/day in eastern NSW (Table 4) . 
Reproductive performance
Only 10% (3/31) of producers reported that pregnancy diagnosis of their females was carried out by ultrasonography. The other 90% of producers either assessed the pregnancy status of a doe, usually in late pregnancy, by visual observation or did not assess the pregnancy status of their doe herd. Overall, 48% (15/31) of producers mentioned they kept some form of reproductive performance records such as pregnancy rates, kidding rates, prolificacy and kidding interval. All the seedstock producers from high rainfall regions recorded reproductive data; in contrast, none of the producers from western NSW and south-western QLD recorded reproductive data ( Table 5 ). The reported pregnancy rate was higher than 93%, except for the producers from central-western QLD who reported a pregnancy rate of 60% and western NSW and south-western QLD who failed to report the pregnancy rate of their doe herd. Overall, producers reported that the kidding rate increased between a poor season and a good season. However, regardless of the seasonal conditions, the kidding rate and prolificacy was less in central-western QLD compared to the high rainfall regions. The average prolificacy was 0.9 kids/doe in centralwestern QLD compared to 1.6 kids/doe in the high rainfall regions. Most of producers reported a kidding interval of 12 months (Table 5 ). In addition, producers indicated that goats were very prolific, reporting the mean ( SD) prolificacy rate for doe herds to be 65  14% twins, 13  8% triplets and 22  14% single bearing does.
Age at first mating for young does (maiden) was 8.5 months for the pastoral regions compared to the high rainfall regions where the mean age at first mating was 15.2 months. Forty-seven percent (8/17) of properties in the pastoral regions reported to retain an average of 50% of young does in the breeding herd compared to 34.6% of young does retained in the high rainfall regions (Table 6 ).
Criteria for selecting Bucks
Goat producers in the high rainfall regions selected bucks for two or more criteria.
In contrast, the majority of producers in the pastoral regions selected bucks for two or less criteria (Table 7) . The most common criterion for selecting bucks was conformation or absence of physical defects, reported by 80% (25/31) of surveyed producers. The selection criteria of weight for age, temperament and colour were used by 32% (10/31) of respondents when selecting bucks. Only two seedstock producers in the high rainfall regions used Kidplan® as a selection criterion for bucks (Table 7) .
Reasons for culling Bucks and Does
Mature does and bucks were culled when they were unproductive or over seven years old on 58% (18/31) of surveyed properties. Bucks were most likely to be culled because of physical defects (71%) such as angulations of legs and dentition defects, old age (58%), reproductive problems (55%) and temperament (45%). The main criteria for culling does were failure to become pregnant and deliver a kid (65%), old age (58%), mastitis (48%) and failure to rear a kid (39%).
Seedstock producers routinely culled their animals and they appeared to place emphasis on conformational traits (93%, 13/14). For instance, in full blood Boer goats, the presence of two individual teats on each udder was acceptable; more than two teats on each udder was a major fault and the doe would be culled. However, producers dealing with opportunistic harvesting enterprises reported that they did not routinely cull their animals. They sold their animals in accordance with the international market specifications, usually when animals reached the minimum dressed carcass weight of 12 kg. In contrast, seedstock producers normally culled Bucks and Does before 12 monthsof-age when animals presented with major physical defects or conformational faults. If young females (maidens) or does less than 2 years-of-age fail to deliver a kid, producers mentioned they normally rebred these animals, but if an adult doe, older than 2 years old, failed to deliver a kid, producers reported they were culled. In addition, they mentioned that wethers were culled between four and 12 months of age or when wethers achieved the best body weight for sale.
Supplementary feeding
All producers in the high rainfall regions reported using supplements in their goat herds compared to 41% (7/17) of producers from pastoral regions. A majority of producers from western NSW (89%, 8/9) and south-western QLD (67%, 2/3) did not use any supplements (Table 8 ). The most commonly used supplements were mixes or formulated rations (48%; 15/31) and feed blocks (45%; 14/31). Only producers in the high rainfall regions reported to use grain (57%, 8/14) and crops (36%; 5/14). Only 13% (4/31) of producers reported the use of rumen modifiers for their goat herd (Table 8 ). The classes of goats fed with supplements in order of frequency were: does (68%), kids (61%) and bucks (55%). 
Animal Health
In general, producers had limited data about goat herd health. They rarely used any diagnostic tests or any professional help to diagnose diseases. The producers who reported using faecal egg counts (FEC) as a tool to monitor the incidence and severity of gastrointestinal nematodes were predominately from high rainfall regions, accounting for 42% (13/31) of surveyed producers.
Gastrointestinal parasites were reported as a disease of concern by 100% of producers located in the high rainfall regions and by 29% (5/17) of producers in the pastoral regions. Producers from all regions reported the following diseases associated with their goat herds in order of importance: external parasites such as body lice (48%, 15/31), caseous lymphadenitis (26%, 8/31), contagious ecthyma (10%, 3/31) and caprine arthritis encephalitis virus (6%, 2/31). Only producers from high rainfall regions reported the occurrence of coccidiosis (64%, 9/14) and enterotoxaemia (43%, 6/14).
Although producers ranked gastrointestinal parasites and body lice as the most important diseases, only 52% (16/31) of producers reported drenching the animals with anthelmintics and only 48% (15/31) were controlling lice. Half of the properties (7/14) from the high rainfall regions reported using greater than seven anthelmintic drugs (Table   9 ). However, producers from western NSW and south-western QLD reportedly had not used any anthelmintics in the previous three years to 2013 (Table 9 ). During inspection of the goat herd of three properties (27%, 3/11) located in western NSW and southwestern QLD, the authors observed varying degrees of anaemia. These producers reported the anaemia to be caused by malnutrition rather than by internal parasite burden.
The chemical group macrocyclic lactones was the most commonly reported (52%, 16/31) anthelmintic group used to treat goats for intestinal parasites (Table 9 ). To reduce the frequency of anthelmintic administration, 22% (7/31) of producers were using the FAMACHA © system to monitor the colour of the eyelid for signs of anaemia. A total of 65% (20/31) of producers reported that they isolated sick animals and 45% (14/31) had a quarantine period for new animals. Seedstock producers from southeastern QLD and northern QLD said they did not have a quarantine period because they seldom introduce new animals, but they were willing to segregate new animals before introduction to the goat herd.
The vaccinations used in the goat herd were against clostridial diseases, being used by 52% (16/31) of producers, and vaccination against caseous lymphadenitis (13%), normally, included with the clostridial vaccination pack (5 in 1). All the seedstock producers from high rainfall regions vaccinated their goat herd, but only two producers from pastoral regions vaccinated their goats.
Mortality rates for kids (0 to 3 months), young goats (4 to 12 months) and adults (> 12 months) are reported in Table 10 . The mortality rate of the kids for western NSW and south-western QLD were unknown to producers interviewed. Central-western QLD presented greater mortality rate for kids at 33%/year than the high rainfall regions at 12%/year. Mortality rates were also greater in young goats and adults in the pastoral regions compared to the high rainfall regions (Table 10 ). Producers from pastoral regions reported that the most common causes for mortality in goat herds were: starvation (malnutrition), dehydration, predators and old age. When producers were asked about problems caused by feral animals and/or predators, the majority indicated that foxes (65%), kangaroos (52%), wild dogs (48%) and feral pigs (48%) were the biggest problem (Table 11) . Wild dogs (including dingoes and dingo-crosses) were mentioned by properties in all regions, except for eastern NSW.
Some producers used Maremma guardian dogs and traps to protect goat herds against wild dogs. 
Discussion
The properties located in the pastoral regions covered larger areas and the greatest number of goats per property, and represented 55% of producers involved in 'opportunistic harvesting' and commercial goat operations. On the other hand, 45% of properties were located in the high rainfall regions and were represented by specialized seedstock producers (Nogueira et al., 2014) . The survey revealed that most producers do not record detailed data relating to herd health and performance. This failure to record data was more common among opportunistic harvesters who managed large properties in excess of 10,000 ha. Only seedstock producers who farmed smaller land areas were more commonly able to provide detailed herd performance data.
Breeding season
Only seedstock producers (45%) from high rainfall regions were using a controlled mating season. These producers had smaller properties and goat herd size. In addition, they had better infrastructure, with holding paddocks, facilities to castrate wethers and the ability to segregate bucks during the non-breeding season.
In general, producers perceived that a natural breeding season in goats occurred from December to May (Fig. 2) and this is contrary to what Restall (1992) found in northeastern NSW (29ºS, 154ºE) where only 30% of rangeland does began to ovulate between March-May. According to the same author, the highest incidence of ovulatory activity was detected between June-July with 60% of does ovulating during that period. The difference in the distribution of breeding season between our survey and Restall's (1992) findings may be due to differences in day length, temperature, rainfall, feed supply and the presence or absence of males (Mellado et al. 1991; Chemineau et al. 1992; WalkdenBrown and Bocquier 2000; Scaramuzzi and Martin 2008) . Producers from centralwestern QLD and south-western QLD reported that goats started showing behavioural signs of oestrus in October and November (Fig. 2) , after the onset of a period of rainfall.
The natural increase in the plane of nutrition that occurs with the onset of rainfall and new pasture growth towards the end of the non-breeding season has been reported to stimulate the early onset of the breeding season in goats in Mexico and Australia (Mellado et al. 1991; Scaramuzzi and Martin 2008) . The length of the breeding season was reported to be shortest in far north QLD which has the least variation in photoperiod. Freitas et al. (2004) reported that the duration of the breeding season is longer in tropical areas compared to more temperate regions of the world. This is in contrast to the findings of our survey, suggesting that there are local influences, including farmers' practices that result in variation in the breeding season.
Goat breed
Boer goats are used in many parts of the world to improve carcass weight ( 
Liveweight and weight gain at weaning
The greater liveweight of adult male and female goats in high rainfall regions can be explained by the dominance of Boer goats, which are heavier when compared to the rangeland goats raised in the pastoral regions. In addition, the pastoral regions rely heavily upon its natural resources as a feed base for livestock, including browse and native pasture species (Nogueira et al., 2014) . In contrast, the high rainfall regions rely on improved pastures and supplementary feed (Table 8) .
Breed and mature liveweight of goats have a major influence on other productive traits such as birth weight and weaning weight of the offspring, causing important impacts on animal production (McGregor and Butler 2010) . Producers from the pastoral regions reported birth weights that were 1.2 kg less than those reported by producers in the high rainfall regions (Table 4) . Eady and Rose (1988) reported similar birth weights to those given by producers in the pastoral regions for male (2.76 kg) and female (2.54 kg)
cashmere kids in south-western QLD.
The results of weight gain at weaning varied from 104 g/day to 204 g/day (Table   4 ). These variations can be explained by breed, sex, mature liveweight of does, production system (extensive or intensive) and the period of the year when kids were born (McGregor 2005a) . For instance, Boer goats raised in semi-intensive conditions can achieve a weaning weight gain of 169 g/day (Montaldo et al. 2010) and Boer goats crossed with rangeland goats in Australia achieved 148 g/day (Dhanda et al. 2003; McGregor 2005a) .
Furthermore, the reported growth rate at weaning of rangeland goats varied from 15 g/day to 82 g/day (McGregor et al. 1988 ) and the growth rate of Saanen wether goats fed with cows' milk ad libitum prior to weaning varied from 154 to 216 g/day (McGregor 1980) , which is in accordance to the results from this survey.
Only 29% (5/17) of producers from pastoral regions reported to wean their kids (Table 4) . One important explanation for the lack of strategic weaning is the lack of fencing or no fencing plans to create holding paddocks and to segregate the goat herd (Nogueira et al., 2014) . Strategic weaning may confer production advantages to rangeland systems, with improvement in weaning weights and survival rates (McGregor and Butler 2010) . Furthermore, strategic weaning can be used to reduce the loss of body condition in lactating does and to reduce the post-partum anoestrus interval (Freitas et al. 2004) . By practicing early weaning producers can enter the premium domestic market in Australia, which requires goats to be sold at a dressed carcass weight of 6-12 kg, known as Capretto (Dhanda et al. 2003) .
Reproductive performance
Little information was recorded by producers in the pastoral regions on reproductive parameters of their doe herds. In this survey, pregnancy rates were less in the pastoral region of central-western QLD (60%) compared to the mean of the high rainfall regions (94%; Table 5 ). The reported pregnancy rate from the pastoral region was represented by one producer and, therefore, caution should be taken in any interpretation of this difference. The lack of record keeping and herd management in the pastoral regions has cast a shadow over the true regional reproductive performance of the rangeland goat herd in Australia. However, better reproductive performance is possible in the pastoral zone. The current findings are different to Eady and Rose (1988) who reported a pregnancy rate of 89% in a controlled experimental goat herd in the pastoral region of south-western QLD. Similarly, Restall (1992) in north-eastern NSW observed a pregnancy rate of 88% on rangeland goats after an April joining. The ability of the animal to meet their nutrient requirements before and after mating, differences in day length, temperature, rainfall and the presence of fertile bucks are also important factors that affect ovulation and pregnancy rates in goats (Mellado et al. 1991; Chemineau et al. 1992; Walkden-Brown and Bocquier 2000; Martin et al. 2004; Scaramuzzi and Martin 2008) .
The reported kidding rates varied by season. For all producers the kidding rates increased in a good season and decreased in a poor season (Table 5) . Seasonal conditions and the quality of pasture can have significant impacts on liveweight and thus on pregnancy rate. In the rainy season the quality of pasture is better and as a consequence the goat herds have better reproductive performance (Nogueira et al. 2012) . Prolificacy also varied between regions; for instance, the herd from the pastoral region of centralwestern QLD presented half of the prolificacy (0.9 kids/doe) of the herds in the high rainfall regions (1.6 kids/doe). These results may be explained by the feed base and the extensive management system of the pastoral regions, as Eady and Rose (1988) also reported a prolificacy of 1.6 kids per doe joined under a controlled experimental system.
The age at which maiden does are mated was reported to be less for the pastoral region (8.5 months) compared to the high rainfall region (15.2 months; Table 6 ). This may be explained by the lack of fencing and, therefore, this suggest a lack of control in the age at first mating for maiden does in the pastoral regions. Opportunistic harvesting operations will sell mature dry does to make up a consignment of animals that will meet a carcass weight specification (Nogueira et al., 2014) . The practice of selling breeding animals may be why a greater percentage of young does are retained in the herds from the pastoral regions compared to the high rainfall regions.
Criteria for selecting and reasons for culling bucks and does
Only 6% of all producers reported using Kidplan ® for the selection of breeding bucks (Table 7) . Producers appeared to be unaware of the evaluations and positive outcomes from the use of Kidplan ® as a selection tool. These results may also suggest that producers may be unwilling to use Kidplan ® or that they do not see it as being economically worthwhile or necessary for the selection of bucks.
Seedstock producers routinely culled their animals and they appeared to place emphasis on conformational traits (80%). In contrast, producers from pastoral regions did not routinely cull their animals, but they sold when animals achieved a target sale liveweight. Opportunistic harvesters removed their animals when they reach minimum sale weights and appeared to place little if any emphasis on other traits. This suggests that there is potential amongst opportunistic harvesters to improve productivity per head by applying selection criteria that remove unproductive or less productive animals from herds. It is known that regularly culling goats saves double handling and helps improve the productivity of the enterprise (MLA 2013).
Supplementary feeding
Feed availability and supplementary feeding in organized goat production may be one of the most important single factors that affect total productivity (Copland et al. 1984) . Supplementary feeding was used by 100% of producers from high rainfall regions, but only 41% of producers from pastoral regions have used supplements to feed their goat herds (Table 8) . These results can be explained by the difference in the animal production system (extensive or intensive). Supplementary feeding may not be available, difficult to provide or too expensive for goat producers in pastoral regions.
Furthermore, only 35% of producers evaluated body condition scores. This may suggest a lack of understanding on when supplementation may be required in the herds, as the use of body condition scoring accounts for 60-67% of the variation in liveweight change, carcass weight and fat reserves of goats (McGregor 2012) . McGregor (2005b) reported that supplementation of goats is generally required during drought, and if this option is pursued, the best strategy is to provide supplementation early in a drought to finish and sell goats rather than holding them for an unknown period.
parasites. It may also suggest that producers are unaware of these tools or they do not see them as being necessary for management decisions.
A total of 13 anthelmintic products were reported by producers (Table 9 ). In Australia, most of the commercial anthelmintic products are not registered for goats and this is a problem mentioned by all surveyed producers. Chemicals that are widely used on sheep may be suitable for goats, but they need to go through the Australian processes of registration before dose rates and effectiveness can be verified for goats (Brice et al. 2012 ).
Coccidiosis, caseous lymphadenitis, enterotoxaemia, contagious ecthyma and caprine arthritis encephalitis appeared to be diseases more important in the high rainfall regions. This may be due to higher quality pastures associated with high stocking rates in the high rainfall regions (Nogueira et al., 2014) , and high stocking rates may significantly increase the level of nematode infections (McGregor et al. 2014) . The heavy reliance upon opportunistic goat harvesting operations in the pastoral regions may limit animal health monitoring and interventions. Further study will be needed to assess the true impact of these diseases in goat herds and whether implementing control measures is economically worthwhile and able to reduce the prevalence of these diseases, as well as, determining reasons for any perceived or real regional differences.
Mortality rate and predators
In the pastoral region of central-western QLD, the reported mortality rates for goat kids pre-weaning (33%) and adults (8%) were high (Table 10 ). It is likely that the mortality rate of kids may be greater than this as the western NSW and south-western QLD producers did not know the mortality rate of their kids. The mortality rate of goat kids from birth to weaning has been reported to be 15% in a controlled experimental herd in the pastoral region of south-western QLD (Eady and Rose 1988) . Under a semiextensive production system, it was found that the mortality rate of crossbred AngloNubian goats varied from 12% to 23% for kids up to weaning and 5% to 13% for young goats (Nogueira et al. 2012) . In high rainfall regions, the mortality rate for kids (11%), young (6%) and adult animals (2%) was low, probably due to the better nutrition, animal health and less predators. However, on temperate pastures, mortality rate caused by internal parasitism can be increased by stocking rates equal or greater than 10 goat/ha (McGregor 2010).
Predation of kids by wild dogs, foxes, wild pigs and wedge tailed eagles were reported as a significant source of losses for young goats from all producers. However, the numbers of kids that were predated upon in a year was unknown. Brice et al. (2012) reported that predators can affect a goat enterprise at any stage in the production cycle, but kids are the most vulnerable animals.
Conclusions
Rangeland goats represented 97% of the goat population covered in this survey.
Producers who engage in opportunistic goat harvesting maintain few records related to herd management and animal health. On the other hand, commercial and seedstock producers generally keep more detailed records and are trying to improve the productivity of their goat herds. In general, properties in the pastoral regions showed low pregnancy and kidding rates, early age at first mating, high mortality rates, poor performance of Boer bucks and lower weights and weight gain than properties in the high rainfall regions. Few registered veterinary chemicals are available to control parasites of goats, and goat producers are using chemicals that are registered for use in sheep. The survey has highlighted areas that require further study to validate the observations of producers, for instance, factors that may be limiting the fertility of Boer goats in rangeland environments, the incidence of gastrointestinal parasites and infectious diseases, the use of Kidplan ® and management strategies to improve goat productivity.
